A study was conducted to determine the ability of junior anaesthetists to check the anaesthetic machine, demonstrate a knowledge of a multijunction monitor and a defibrillator, and know the hospital fire drill. The subjects were 38 junior anaesthetists working in a large multi-disciplinary teaching hospital. 45 % were able to check the anaesthetic machine according to the guidelines of the Australian and New Zealand College of Anaesthetists, and 160/0 had a complete working knowledge of the monitor. All subjects could use the defibrillator but only 240/0 could adequately solve the problem of malfunction. Only one subject had a working knowledge of the fire drill; excluding knowledge of the fire drill only 3 subjects (80/0) satisfactorily completed all aspects of the assessment. As a result of this study structured checking routines are being introduced into anaesthetic teaching and practice and a similar multi-center study of specialist anaesthetists is being planned.
The operating theatre is an area in which the anaesthetist is part of a team involved in a complex dynamic interrelationship with the patients and their pathophysiology and an increasingly wide and complex array of medical equipment. I To ensure a high standard of care for patients, quality assurance programmes are being introduced.
"Failure to check" was a contributing factor in 14070 of all incidents and failure to properly assess patients preoperatively a factor in a further 6% of the first 2000 incidents reported by the Australian Incident Monitoring study (AIMS).2 These figures are similar to others reported previously. J' Protocols for checking anaesthetic equipment have been set out by the Australian and New Zealand College of Anaesthetists. 6 However, few studies have addressed the effectiveness of the teaching of these guidelines to anaesthetists in training, or evaluated the effect of structured checking routines on the process of delivering safe anaesthesia. This is in contrast to the airline industry where strict checking protocols have been in place for many years and have contributed to the high level of safety of modern airlines. It was therefore decided to evaluate the performance of a group of anaesthestic trainees in checking the anaesthetic machines, demonstrating *RSc., ER.CA., EA.N.Z.C.A., Senior Consultant. tER.C.A., Registrar. tRSc.(Med.), EA.N.Z.C.A., F.H.K.c.A., ERCA., Ph.D., Professor and Head.
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METHODS
Thirty-eight anaesthetic trainees were assessed without their prior knowledge that this was to be done. The subjects were asked to demonstrate their normal checking procedure of an anaesthetic machine. The assessors graded the subjects against a checklist of 13 points in the routine described by the Australian and New Zealand College of Anaesthetists. 6 These were: bulk gas supply, cylinders, single gas test, flowmeters, oxygen failure device, vaporizers, leaks on the back bar, breathing system, valves, scavenging system, ventilator, suction and oxygen analyser. The ability to check each of these areas was assessed as: pass, falI or omitted.
Following this the subject was required to demonstrate competence in the use of the standard patient monitor in use in the hospital in question (Datex Cardiocap, Datex Instrumentarium, Helsinki, Finland). Each subject was required to demonstrate his or her ability to calibrate various parameters, set alarm limits, zero the pressure transducers, demonstrate knowledge of the use of the inspired and expired fractional oxygen concentrations and have an understanding of the errors and pitfalls of oximetry and capnography and of the use of carbon dioxide rebreathing limits.
The candidate was then shown a standard defibrillator (Hewlett-Packard model 78670A, Hewlett-Packard, McMinnville, Oregon, USA) and was required to demonstrate his or her ability to defibrillate a patient in ventricular fibrillation, attach the paediatric blades Anaesthesia and Intensive Care, Vol. 21. No. 5, Octo her, 1993 and solve problems that might occur jf the defibrillator failed to deliver a charge; eg, synchroniser incorrectly set, "autodump" having occurred, or disconnection from mains power.
Finally, questions were asked concerning the fire drill. These included action on seeing a fire, action on seeing smoke, assembly points and the responsibilities of the anaesthetist and of the fire officer to the patient.
RESULTS
Seventeen (45 0/0) of the 38 subjects were able to check the anaesthetic machine according to the College guidelines, 34% of subjects omitted up to two points and the remaining 210/0 omitted or performed inadequately on 3 or more points. The percentage of the subjects adequately carrying out checks of each aspect of the anaesthetic machine are shown in Figure 1 , those adequately checking or demonstrating knowledge of selected aspects of the monitor are shown in Figure 2 and those able to set-up, use and solve selected problems with the defibrillator are shown in Figure 3 . Only 16% of subjects displayed a complete working knowledge of the multi function monitor with some subjects having a very poor knowledge of how to use even its basic functions. The aspects of this monitor that were least well understood were the facilities for the measurement of inspired and expired oxygen concentrations and the use of different alarm settings for carbon dioxide "rebreathing" (Figure 2 ). In addition only 76fJ!0 of subjects fully understood factors which may cause changes in end-tidal carbon dioxide and the conditions under which such factors may poorly reflect arterial partial pressure of carbon dioxide All subjects could use the defibrillator but problemsolving skills to analyse causes of malfunction were poor (Figure 3 ). Overall only 24070 of subjects could both use the defibrillator and display problem solving skills. Only one subject had an adequate working knowledge of the fire drill. Figure 4 shows the range of scores out of a possible maximum of 30 achieved by the 38 subjects. Only 7 subjects (18.4070) scored over 25. Even if the poor results for knowledge of the fire drill were excluded only 8070 of subjects satisfactorily completed the assessment. 
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DISCUSSION
Failure to check equipment or conducting an inadequate check constitutes a "rule-based" error; much attention has been directed to the prevention of such errors in aviation. Comparisons are often made between anaesthesia and aviation. 7 It has been shown through careful air safety investigation, application of research and the continuing development of sophisticated accident/incident data bases that human factors contribute to over 80070 of accidents. 8 "Failure to check" equipment was a factor in 14070 of AIMS incidents, "rechecking of equipment" was a suggested minimising factor in 17070 of incidents and "equipment checking discipline" was a suggested corrective strategy in 20070 of incidents. 2 This present study however shows that the majority of anaesthetic trainees have insufficient knowledge and/or skill to carry out an adequate check of their equipment. Until this deficiency is rectified, any solution to the problem of failure to check will be ineffective. Experience from the aviation industry suggests that a formal checking procedure should be carried out before starting and that specific protocols should be in place for management of untoward events.
A recent review of education in anaesthesia points out that outside the area of formal examinations and recertification programmes, little research has been done on teaching and performance of trainees. 9 This is an area which deserves to have more attention paid to it and the results of such research applied to everyday practice. The results of this study highlight the need for improvements in education. As a result a specific programme has been put into place at the Royal Adelaide Hospital. This includes improved teaching of trainees in equipment checking disciplines, and a formal, documented competence assessment at the start of their attachment to the hospital.
A multi-centre randomised prospective study along similar lines is planned for anaesthetists of all levels of experience. This will be followed by a study into the extent to which the recommended checks were actually carried out in clinical practice.
